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LAIMS 



'laim(s)] 

:iaim 1] A fuel-oil-consumption calculation means characterized by providing the following to compute fuel oil 
msumption based on engine operation conditions, It has a fuel-injection-timing calculation means to compute fuel 
jection timing based on engine operation conditions. The control unit of the good change valve engine which is 
[uipped with an inlet-valve close time calculation means to compute inlet-valve close time based on engine operation 
mditions, controls the closed time of the inlet valve of a good change valve type by this, and controls an inhalation air 
>ntent while controlling the fuel injection of a fuel injection valve by these. A fuel-oil-consumption decision means to 
jcide fuel oil consumption with the fuel oil consumption currently computed by the newest by the aforementioned 
.el-oil-consumption calculation means in the fuel injection timing which is computed by the aforementioned fuel- 
jection-timing calculation means, and actually performs fuel injection. An inlet- valve close time decision means to 
jcide inlet-valve close time by the inlet- valve close time currently computed by the newest by the aforementioned 
let- valve close time calculation means simultaneously with decision of fuel oil consumption. 

:iaim 2] The aforementioned fuel-oil-consumption calculation means and the aforementioned inlet-valve close time 
ilculation means are the control unit of the good change valve engine according to claim 1 characterized by being 
hat computes simultaneously fuel oil consumption and inlet-valve close time by the predetermined time period, 
^laim 3] the control unit of the good change valve engine according to claim 2 characterized by the aforementioned 
lel-injection-timing calculation means being what computes calculation, simultaneously fuel injection timing of fuel 
1 consumption and inlet-valve close time 

:iaim 4] Fuel injection timing is the control unit of the good change valve engine of any one publication of the claim 
characterized by deciding the fuel injection timing currently computed by the newest by the aforementioned fuel- 
jection-timing calculation means in the predetermined crank angle position - the claim 3. 

:iaim 5] The aforementioned fuel-oil-consumption calculation means is the control unit of the good change valve 
igine of any one publication of the claim 1 characterized by being what computes fuel oil consumption based on the 
halation air content measured by the inhalation air-content measurement means - the claim 4. 
^laim 6] The aforementioned fuel -injection- timing calculation means is the control unit of the good change valve 
igine of any one publication of the claim 1 characterized by being what computes fuel injection timing based on an 
igine speed and ftiel oil consumption - the claim 5. 

^laim 7] The aforementioned inlet- valve close time calculation means is the control unit of the good change valve 
igine of any one publication of the claim 1 characterized by being what computes inlet- valve close time according to 
■e target air content defined based on accelerator opening and an engine speed - the claim 6. 

:iaim 8] the inlet valve of the aforementioned good change valve type - electromagnetism - the control unit of the 
}od change valve engine of any one publication of the claim 1 characterized by being a drive formula - the claim 7 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
001] 

lie technical field to which invention belongs] this invention is arbitrarily equipped with the inlet valve of a 
mtrollable good change valve type for an opening-and-closing stage, and relates to the control unit of the good 
lange valve engine which controls the closed stage of an inlet valve and controls an inhalation air content. 
002] 

Ascription of the Prior Art] as a control unit of the conventional good change valve engine, it is shown in JP,59- 
>2312,A - as - an inlet valve and an exhaust valve - electromagnetism - while carrying out opening-and-closing 
>ntrol-like, there are some which are going to adjust an engine output by making adjustable the opening-and-closing 
ning and the lift property of an inlet valve and an exhaust valve according to operational status, and adjusting the 
>ening of an inlet valve and an exhaust valve 

003] Furthermore, by controlling the closed stage of an inlet valve in recent years for the purpose of the 

lprovement in mpg by reduction of a pump loss (already closing control), an inhalation air content is controlled, what 

irforms non throttle operation attracts attention, and the development is furthered. 

004] 

roblem(s) to be Solved by the Invention] However, when inlet-valve close time was controlled, an inhalation air 
►ntent was controlled and the synchronization with fuel-oil-consumption control was not taken, there was a trouble of 
oducing a gap of an air-fuel ratio, at the time of acceleration and deceleration. Namely, while computing inlet-valve 
ose time with a predetermined period like a publication based on engine operation conditions in the aforementioned 
Bcial report When fuel oil consumption is being computed, it compares with fuel injection timing. Since inlet-valve 
ose time is late, If closing control of an inlet valve is controlled based on the inlet- valve close time currently 
.mputed by the newest after carrying out fuel injection based on the fuel oil consumption currently computed by the 
iwest in fuel injection timing Since the engine operation conditions used for fuel-oil-consumption calculation differ 
3m the engine operation conditions used for calculation of inlet-valve close time at the time of acceleration and 
iceleration, fuel-oil-consumption control and inhalation air-content control become a rose rose, and produce a gap of 
i air-fuel ratio. 

005] In view of such a conventional trouble, this invention synchronizes certainly control of fuel oil consumption, 

id control of an inlet- valve close stage, and aims at raising the control precision of an air-fuel ratio. 

006] 

4eans for Solving the Problem] For this reason, a fuel-oil-consumption calculation means to compute fuel oil 
insumption in invention concerning a claim 1 based on engine operation conditions as shown in drawingJL , It has a 
el-injection-timing calculation means to compute fuel injection timing based on engine operation conditions. While 
strolling the fuel injection of a fuel injection valve by these, it has an inlet-valve close stage calculation means to 
>mpute an inlet-valve close stage based on engine operation conditions. In the control unit of the good change valve 
igine which controls the closed stage of the inlet valve of a good change valve type by this, and controls an inhalation 
r content A fuel-oil-consumption decision means to decide fuel oil consumption with the fuel oil consumption 
irrently computed by the newest by the aforementioned fuel-oil-consumption calculation means in the fuel injection 
ning which is computed by the aforementioned fuel-injection-timing calculation means, and actually performs fuel 
jection, It is characterized by establishing an inlet-valve close stage decision means to decide an inlet-valve close 
age by the inlet-valve close stage currently computed by the newest by the aforementioned inlet-valve close stage 
ilculation means simultaneously with decision of fuel oil consumption. 

007] In invention concerning a claim 2, the aforementioned fuel-oil-consumption calculation means and the 
brementioned inlet-valve close stage calculation means are characterized by being what computes simultaneously 
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el oil consumption and an inlet- valve close stage by the predetermined time period, in invention concerning a claim 
the aforementioned fuel -injection-timing calculation means is characterized by being calculation of fuel oil 
nsumption and an inlet- valve close stage, simultaneously the thing which computes fuel injection timing 
008] In invention concerning a claim 4, fiiel injection timing is characterized by deciding the fuel injection timing 
rrently computed by the newest by the aforementioned fuel-injection- timing calculation means in the predetermined 
ank angle position. In invention concerning a claim 5, the aforementioned fuel-oil-consumption calculation means is 
aracterized by being what computes fuel oil consumption based on the inhalation air content measured by the 
halation air-content measurement means. 

009] In invention concerning a claim 6, the aforementioned fuel-injection-timing calculation means is characterized 
' being what computes fuel injection timing based on an engine speed and fuel oil consumption. In invention 
ncerning a claim 7, the aforementioned inlet-valve close stage calculation means is characterized by being what 
mputes an inlet-valve close stage according to the target air content defined based on accelerator opening and an 
gine speed. 

010] invention concerning a claim 8 — the inlet valve of the aforementioned good change valve type — 

ectromagnetism — it is characterized by being a drive formula 

011] 

ffect of the Invention] By according to invention concerning a claim 1, controlling an inlet-valve close stage and 
ntrolling an inhalation air content An inlet- valve close stage is decided at the same time it decides fuel oil 
nsumption in the fuel injection timing which actually performs fuel injection in the high good change valve engine 
the responsibility of inhalation air-content control, by the actual inlet- valve close stage after this By making it not 
ange an inlet- valve close stage, control of fuel oil consumption and control of an inlet- valve close stage can be 
nchronized certainly, and the control precision of an air- fuel ratio can be raised. 

012] According to invention concerning a claim 2, by the predetermined time period, these can be completely 
•mputed under the same engine operation conditions, and can be more certainly synchronized by computing 
nultaneously fuel oil consumption and an inlet-valve close stage, according to invention concerning a claim 3, it is 
mputable under the engine operation conditions same also about fuel injection timing by computing calculation, 
nultaneously fuel injection timing of fuel oil consumption and an inlet- valve close stage 

013] According to invention concerning a claim 4,-izing of the control of fuel injection timing can be carried out 
certain ] by deciding fuel injection timing in a predetermined crank angle position. According to invention concerning 
;laim 5, the control precision of an air-fuel ratio can be further improved by computing fuel oil consumption based 
i the measurement result of an inhalation air-content measurement means. According to invention concerning a claim 
fuel injection timing can be optimized by computing fuel injection timing based on an engine speed and fuel oil 
►nsumption. 

014] According to invention concerning a claim 7, the inhalation air-content control according to demand torque is 
tained by computing an inlet- valve close stage according to the target air content defined based on accelerator 
>ening and an engine speed, invention concerning a claim 8 — electromagnetism — a controllability improves by 
ing the inlet valve of a drive formula 
015] 

imbodiments of the Invention] Drawin g 2 - drawing 1 1 explain 1 operation gestalt of this invention below. Drawing 2 
the system chart of the good change valve engine in which 1 operation gestalt of this invention is shown, an ignition 
ug 4 is surrounded in the combustion chamber 3 formed by the piston 2 of each cylinder of an engine 1 — as — 
ectromagnetism — it has the inlet valve 5 and exhaust valve 6 of a drive formula 7 is an inhalation-of-air path and 8 is 
flueway. 

016] the electromagnetism of an inlet valve 5 and an exhaust valve 6 - the basic structure of a driving gear (good 
tange valve gear) is shown in drawing 3 The plate-like needle 22 is attached in the valve stem 21 of a valve element 
), and this needle 22 is energized by the center valve position with springs 23 and 24. and this needle 22 bottom - the 
>ject for valve opening — electromagnetism — a coil 25 arranges — having — a top — the object for valve closing — 
ectromagnetism — the coil 26 is arranged 

017] therefore, the time of making it open - the object for upper valve closing ~ electromagnetism - the object for 
live opening of the bottom after stopping the energization to a coil 26 — electromagnetism — the lift of the valve 
ement 20 is carried out, and it is made to open by energizing in a coil 25 and adsorbing a needle 22 with the down 
de on the contrary, the time of making the valve close - the object for lower valve opening - electromagnetism - the 
>ject for valve closing of the bottom after stopping the energization to a coil 25 — electromagnetism — the sheet 
:ction is sat and a valve element 20 is made to close by energizing in a coil 26 and adsorbing a needle 22 with the up 
de 
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01 8] It returns to drawing 2 and the electromagnetic fuel injection valve 9 is formed in the inhalation-of-air path 7 at 
e suction-port portion for every cylinder. In here, the operation of an inlet valve 5, an exhaust valve 6, a fuel injection 
live 9, and an ignition plug 4 is controlled by the control unit 10, synchronizing with engine rotation, a crank angle 
gnal is outputted to this control unit 10, and the signal is inputted into it from the crank angle sensor 1 1 which can 
itect an engine speed Ne by this, the accelerator pedal sensor 12 which detects the accelerator opening (the amount of 
adding of an accelerator pedal) APO, and the air flow meter 13 which measures the inhalation air content Qa at the 
halation-of-air path 7. 

019] In addition, illustration was omitted although the signal was inputted from the coolant temperature sensor which 
rtects the cooling water temperature Tw, the oxygen sensor which detects rich RIN of an air-fuel ratio through the 
:ygen density under exhaust air. a purpose [ improvement / by reduction of a pump loss with this engine 1 / in mpg ] - 
:arrying out — electromagnetism ~ by already closing a closed stage (IVC) and controlling control, especially the 
)en stage (IVO) of an inlet valve 5 for the valve timing of the inlet valve 5 of a drive formula, and an exhaust valve 6 
abbreviation fixed timing near an exhaust air top dead center (TDC), an inhalation air content is controlled and non 
rottle operation is performed However, on predetermined engine operation conditions, in the inhalation-of-air path 7, 
>u may prepare a ** system throttle valve in order to obtain negative pressure. 

020] Although the fuel oil consumption and fuel injection timing by the fuel injection valve 9 are controlled based on 
igine operation conditions, fundamentally, fuel oil consumption is controlled based on the inhalation air content Qa 
itected by the air flow meter 13 to become a desired air-fuel ratio. Ignition timing by the ignition plug 4 is controlled 
MBT or a knock limitation based on engine operation conditions. 

021] Next, a flow chart explains control of fuel oil consumption and fuel injection timing, and control of the 
halation air content by the inlet- valve close stage still in detail. Drawing 4 is 1ms job. Step 1 (it is described in 
awing as SI .) In it being the same as that of the following, the output voltage of the air flow meter (AFM) as an 
halation air-content measurement means is read, and A/D conversion is carried out. 

022] At Step 2, based on an air flow meter output property, linear rise processing of the A/D-conversion value is 
irried out, and the inhalation air content Qa is acquired. In the case of a 4-cylinder, at Step 3, it judges whether it is 
e timing for every 1 80-degreeCA, and in NO, it progresses to Step 4, and, in YES, progresses to Step 5. Namely, 
;tween 1 80-degreeCAs, Qa is integrated at Step 4 (sigma Qa<-sigma Qa+Qa), and it is the cylinder inhalation air 
>ntent Qcyl about an addition result at Step 5 for every 180-degreeCA. It carries out (after Qcyl <-sigmaQa and Qcyl 
scision, sigmaQa<-0). 

023] At Step 6, it judges whether it is the timing in every 10ms, in NO, processing is ended, and, in YES (timing in 
'ery 10ms), it progresses to Step 7. Therefore, it is 10ms job substantially after Step 7. At Step 7, it is the cylinder 
halation air content Qcyl like the following formula. The basic fuel oil consumption (basic fuel-injection pulse width) 
d is computed by multiplying by constant K#. 

024] The target equivalent ratio TFBYA is calculated at the Tp=Qcyl xK# step 8. Specifically, the target equivalent 
tio TFBYA is computed like the following formula by adding a part for the after [ starting ] amendment KAS defined 
om the water temperature amendment part KTW defined from the basic target equivalent ratio KMR defined based 
i an engine speed Ne and the basic fuel oil consumption Tp, and water temperature Tw, the time after starting, etc. 
'025] It is expressed by TFBYA=14.7-/tA/F, when TFB Y A=KMR+KT W+KAS , in addition the target equivalent 
tio TFBYA set a target air- fuel ratio tA/F and it sets theoretical air fuel ratio to 14.7. At Step 9, the transient 
>rrection factor (acceleration-and-deceleration wall style correction factor) KTR is calculated, the shortage of fuel 
>ecifically predict a suction-port wall flow rate as a function of water temperature Tw, the basic fuel oil consumption 
p, and an engine speed Ne, and according to a wall style in the time of acceleration — it should amend — fuel oil 
msumption ~ an increase-in-quantity amendment - the overfuel according to a wall style in the time of a slowdown 
ce - it should amend - fuel oil consumption - a loss-in-quantity amendment — it sets like 

►026] At Step 10, fuel oil consumption (fuel-injection pulse width) (ms) Ti is computed like the following formula by 
part for the target equivalent ratio TFBYA, the transient correction factor KTR, the air- fuel ratio feedback correction 
ctor alpha, study correction- factor alpham, and the voltage amendment Ts (a part for invalid injection time) 
nending the basic fuel oil consumption Tp. 

i=TpxTFBYAxKTRxalphaxalpha m+Ts - here, the portion of Steps 7-10 is equivalent to a fuel-oil-consumption 
ilculation means 

1027] Fuel-injection-timing I/T is calculated at Step 11. Specifically with reference to the map of drawings , fuel- 
jection-timing I/T (before [ an exhaust air top dead center ] CA;**BTDC) is set up from an engine speed Ne and fuel 
1 consumption Ti. This portion is equivalent to a fuel -injection-timing calculation means. At Step 12, the inlet-valve 
ose stage IVC is calculated according to the flow (Step 21 - Step 26) of drawing ! . This portion is equivalent to an 
let-valve close stage calculation means. 
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028] The IVC calculation flow of drawing 5 is explained. The basic target air content TTA is calculated at Step 21. 
>ecifically with reference to the map of drawing 9 , the basic target air content TTA of demand torque is set up from 
e accelerator opening APO and an engine speed Ne. At Step 22, the idle air content integrated storage controls is 
lculated. 

029] Specifically, the idle air content integrated storage controls is made into the larger one in for the idle control 

irt ISCQ and the negative pressure control BCV like the following formula. 

C=MAX(ISCQ,BCV) 

le idle control part ISCQ adds and computes the auxiliary machinery load amendment part ISCLD defined based on 
e state of auxiliary machinery loads (an air-conditioner, PAWASUTE, electric load, etc.), the integration part ISCI 
hich is a part for the idle rpm feedback amendment set up in real idle rpm as compared with target idle rpm at the 
ne of idle operation, and the proportionality part ISCP like the following formula. 
030] 

part for the ISCQ=ISCLD+ISCI+ISCP negative pressure control BCV is set up according to an engine speed Ne that 
should prevent the negative pressure in a cylinder already becoming excessive by closing control, and producing [ of 
i inlet valve ] an oil riser. At Step 23, the target air content TTP is computed like the following formula by adding the 
le air content integrated storage controls to the basic target air content TTA. 

•031] Inlet- valve close stage IVCphi is calculated at the TTP=TTA+integrated storage controls step 24. Specifically 
ith reference to the table of drawing 10 , the inlet-valve close stage IVC (after [ an exhaust air top dead center ] 
A;**ATDC) is set up from the target air content TTP. In addition, since a charging efficiency changes with the inertia 
•inhalation air, you may make it set up the inlet-valve close stage IVC from the target air content TTP and an engine 
>eed Ne by the engine speed Ne. 

032] Step 25 - electromagnetism - angle of lag IVDLY is calculated by changing a time delay (for example, 3ms) 
•operation until it actually closes from closed instructions of the inlet valve of a drive formula into a crank angle At 
:ep 26, like the following formula, angle of lag IVDLY is subtracted from inlet-valve close stage IVCphi, and it asks 
»r the inlet-valve close stage (instruction value) IVC. 

>033] Processing is ended more than by IVC=IVC phi-IVDLY. In addition, let the open stage (IVO) of an inlet valve 
» the abbreviation fixed timing near an exhaust air top dead center (TDC). Moreover, the open stage (EVO) and 
osed stage (EVC) of an exhaust valve are controlled to become timing with the most sufficient thermal efficiency. 
>034] Drawing 6 is a REF job performed synchronizing with the criteria crank angle signal REF (it generates for 
/ery 180-degreeCA for example, in before [ an exhaust air top dead center ] 1 10-degreeCA in the case of a 4- 
rtinder) from a crank angle sensor. At Step 31, the newest fuel-injection-timing I/T currently computed by the job for 
)ms is set to fuel-injection-timing output register I/TOUT. This portion is equivalent to a fuel-injection- timing 
scision means. 

»035] Thereby, if it becomes the fuel-injection-timing I/T, the output of the fuel-injection pulse signal to a fuel 
jection valve will be started, and fuel injection will be started. In addition to this by the REF job, the air-fuel ratio 
;edback correction factor alpha for air-fuel ratio feedback control is calculated at Step 32 based on the signal from an 
Kygen sensor. Moreover, study correction-factor alpham for air-fuel ratio learning control is calculated at Step 33 by 
:arning the steady-state deviation of the air-fiiel ratio feedback correction factor alpha. 

)036] Drawing 7 is a I/T interruption job by which interrupt processing is carried out in actual fuel-injection-timing 
T. At Step 41, the newest fuel oil consumption (fuel-injection pulse width) Ti currently computed by the job for 10ms 
set to fuel-oil-consumption (fuel-injection pulse width) output register TiOUT. This portion is equivalent to a fuel- 
il-consumption decision means. 

)037] Thereby, after a fuel-injection start, if Ti time progress is carried out, the output of the fuel-injection pulse 
gnal to a fuel injection valve will be suspended, and fuel injection will be completed. At Step 42, the newest inlet- 
alve close stage (instruction value) IVC currently computed by the job for 10ms is set to inlet-valve close stage output 
agister IVCOUT. This portion is equivalent to an inlet-valve close stage decision means. 
)038] if this becomes the inlet-valve close time IVC » the object for valve opening of an inlet valve - 
lectromagnetism - while energization of KOIRUHE is stopped ~ the object for valve closing - electromagnetism - 
le energization to a coil is started and an inlet valve closes the valve Drawing 11 is a timing chart about a certain 
ylinder. Fuel oil consumption Ti, fuel -injection-timing I/T, and the inlet-valve close time IVC are calculated 10ms of 
predetermined time period, every [ i.e., ]. 

)039] In here, fuel-injection-timing I/T is decided by fuel -injection-timing I/T currently computed by the newest at 
lis time synchronizing with the criteria crank angle signal REF of a predetermined crank angle position, i.e., before 
an exhaust air top dead center ] 1 10-degreeCA. If it becomes fixed fuel-injection-timing I/T, fuel oil consumption Ti 
all be decided with the fuel oil consumption Ti currently computed by the newest at this time, and the inlet- valve 
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ose stage IVC will be simultaneously decided by the inlet- valve close stage IVC currently computed by the newest at 
is time. In other words, after this, even if the inlet-valve close stage IVC will newly be computed by the actual inlet- 
ilve close stage IVC, the inlet-valve close stage IVC is not changed. 

040] Therefore, control of fuel oil consumption Ti and control of the inlet-valve close time IVC can be synchronized 
rtainly, and the control precision of an air- fuel ratio can ; be raised, in addition - the above operation form — as a 
>od change valve gear — electromagnetism - although the thing of a drive formula was used, you may be the thing of 
hydraulic-drive formula 
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